
 

                          INDUCTANCE OF A CO-AXIAL CABLE 

Consider a co-axial cable with inner conductor radius ‘a’ and outer conductor radius ‘b’. The current 

through the coaxial cable be I. 

 

FIG: co-axial cable carrying current I 

For the co- axial cable the field intensity at any point between the inner and outer conductors is given 

by, 

H =
𝐼

2𝜋𝜌
     , where  a<r<b 
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The axis of the cable is along Z axis. The magnetic flux density will be in radial plane extending from 

𝜌 = 𝑎 to  𝜌=b. 

And  z=0 to  z=d, 
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The total magnetic flux is given by, 
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The inductance of a co-axial cable is , 

L=
𝑡𝑜𝑡𝑎𝑙 𝑓𝑙𝑢𝑥 𝑙𝑖𝑛𝑘𝑎𝑔𝑒

𝑡𝑜𝑡𝑎𝑙 𝑐𝑢𝑟𝑟𝑒𝑛𝑡
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The inductance of a cable per unit length is , 
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MUTUAL INDUCTANCE: 

The mutual inductance between the coils is defined as the ratio of flux linkage of one coil to the 

current in other coil. 

  

Fig: Magnetic interaction between two circuits 

𝑀12=
𝑁2∅12

𝐼1
 H 

∅12→    𝑓𝑙𝑢𝑥 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑 𝑏𝑦 𝐼1  which links the second coil carrying the current 𝐼2 

Similarly , 

𝑀21=
𝑁1∅21

𝐼2
 H 

∅21→Flux produced by 𝐼2 which links the first coil carrying current 𝐼1 



 

 

Magnetic Energy  

  The potential energy in electrostatic field is derived as  

𝑊𝐸 =  
1

2
∫ 𝐷 . 𝐸 𝑑𝑣 =  

1

2
∫ 𝜀𝐸2  𝑑𝑣 

Derive the similar expression for energy in magnetostatic field. The magnetic energy in field of an  

inductor  is  

𝑊𝑚 =  
1

2
 𝐿𝐼2  

The energy stored in the magnetic field of an inductor is expressed in the form of B or H. 

Consider a differential volume in a magnetic field is shown in fig. Let the volume be covered with a 

conducting sheet at the top and bottom conducting surface with current ∆I. 

 


